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The Filipinos ¢

Blow Their Own
Bottles Now

ECAUSE of the war inflated
prices of the imported variety, in
the Philippines they are ahout to
begin the manutfacture of their

own glassware.  “The Philippine Re-
view,! In reporting recent experiments
by the Burcau of Seience, states that all
u:le required materials are to be had at

home.
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| of long-range guns.

A NATURE,” of Paris, has
been publishing a series of
articles dealing with the
possibilities of development

In its last issue M.
H. Volta points out the way in which the
range of guns can be increased. He says:

“One of the first means for inereasing
the range of guns was suggosted in 1880
by Lyman, who invented nn ‘aceelernted
cannon’ with the aid of which he believed
it would be possible {o obtain a speed suf-
ficient to considerably increase the powoer
of the projectile. Time powder was not yet
known,  In order to obtain n grest central
specd of the projectile it is noecessary to
produee very great pressure in the interior
of the eannon. Hut as soon as the shell
bogins ta leave the fube the pressure s
continually deerensing, and nt the mouth
of the tube it has only a fraction of the
original pressure:  The result is that
great part of the propelling force is lno
the start,
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“Higure 1 illustrates the distribution of
pressure iy the interior of a gun, firstly, in
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Fig. 1. The curve of pressure

within the bhore of a cannon,
charged with black powder or with
time powder

the case when use is made of black powder,

which explodes instantancously, und, sec-
ondly, when time powder is used. In the
wnnd ease, as can easily be seen, the

num pressure is not as high as in the

but instead of instantaneously de-
sing, as in the case of Llack powder, it
vetains almost the same foree and in the
end it gives the projectile groater emergy.
Nevertheless, in both cases the foree whieh
acts upen the projectile is not very great,
Lyman tried to remedy this fault by means
uf noeatnon with a multiple charge, shown
in Figure 2. As the projectile moves
through the tube of the cannan it sets afire
the powder in the pockets, which gives it
new force.

“Lyman and Haskell expected to attain
a speed of 1,500 yards per second, which
wag eonsiderable for that period, but the

experiments did not contirm their expecta-

Increasing the Range
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Big Guns
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Fig. Lyman cannon,
multiple powder chambers
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The Lyman Haskell per=

eauses, a8 the aecond one was of & motal-
lurgie character and the construction of &
fong gun even in those days wias a very
difficult problem. He invented o enrcteldge
resembling somewhat the CHNION
eartridee of our puns of large ealibre,

Mustrates the prineiple of that
mrtriden: The powder introdueed into
the enrtriden in plastie form and 15 then
perforated by a number of hioles, as is in-
dieatod ip the

modern

sinm AT
Migfire 3

14

ilustention, The powder is

| 2ot alive Lthrough the ecentral hole and ex-

| employed

tions and they could not get higher speed |

1 800 yards per second while econsuming
y=four pounds of powder, Their ideas
were correct, but their fuilure was due to
the irvepularity of the combustion of the
powder employed and the insuflicient length
the eannon tg
tional force.
"Lyman tried to remedy the first of these

of

benefit from the addi- |

|

fivst th
of the walis nf

interior surfucee of
the holes. .This sue-
zmnll at the hegimming,

oiles alon

th

awen 18 relatively

vl nE e

stion goes dn the dinmeter of

Phloe tuhes deibeliinge fire inerveases and nt the
ne time the rlnee involved; as the
quantily ol the burning powder increnses

so does the pressure on the projectile. And
i the main problem lies in the regulation
of the number and the diameter of the
that the total umount of the
powder be burned up hefore the projectile

hinles, so

leaves the eannon.
“This way of arranging the powder is
Fig, 4. The many chambered

shell, with its supposed path

modern
with  blaek powder,
powder that can be e

in cannon charged not
but  with ealloidal

sily moulded,

“Spomueh for the historien]! side. Now
Iet us see the means the Gormans could
have cmployed in their long range  pun,

Three hypolheses have beon mado: the mul-
tiple-chumbered shell, the theoretical con-
ftruction and the range of which is illus-
trated in Figure 4; a eannon firing g ‘sub-
cglibre’ =hell; finally, an ordinary eannen

i
[
|
|
i rected with any amount of precision at a

| with the powder chamber and barrel re-
sembling those of ordinary guna, but con-
sitdernbly larger,

“As  to the multiple-chambered shell,
which has three or four sections, no good
results have been obtained from it, and
here are reasons: The projectile ia BUD-
posed to funetion in the following man-
ner: the entire compound shell, as seen in
IMigure 4, is hurled by the ecannon from
point O anil reaches point P, where the
powder in chumber A is set afire by a time
fuse; the externnl shell then acts ng a
morlar and ity force earvies the eompound
“hell B C D to point P-1; then the same
proeess is repeated, and shell O D is ear-
ried to point P-2 hy the ecxplosion in see-
tion By and thus, finally, seetion D of the
sholl renches its point of destination A,

“Tortunately the resulls are not doubtful.
Without even asking ourselves how jt
possible that a serics of fuses can be di-

8

Fig. 5. The resistance of the air
producing an R inclined along the
surface

Height of from 20 to 50 kilometres, it is
sulficient to think of the varions contrary

forces that may net upon the shell in
changinge its eourse. Ameng the factors
that interest us is the action of the air

upon the ogive of the projeetile. In this
connection we ecall attention to the fuet
that when a eertain external force Aoty

upon a gyroseope, i e, a body in Tapid
rotiation on its axis, the movement which
results is ealled precession of the awiv,
i. e. the axis describes & econe around jta
normal position,

“Now, the air which strikes o projectile
in motion at a given momant produces a
resultant R, which is directed, for example,
as indicated in Figure 6. This force does
not affect the centre of gravity of the
projectile. As the projectile is all the time
in rapid rotation thers is a precession of

| the axis, which makes the shell turn around
|

a new axis that goes through its old centre
but parallel to the externul
Bug us soon as the movement eeases
the direction of the foree of the air alsp
changes, amd 1o movement precession
results along a different axis. Consequent-
ly the projectile will go through a series
of oscillating movements and will deseribio
in the mir a series of scallops, which will
follow the curve illustrated in Figure 6,

of gravity,
force.
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Fig. 6. ‘The scalloped curve pro=
duced by the point of the ogive

“Now, it ean be ensily understood that

it would be practically impossible to aim
the shell at any definite point, as the vari-
ous  time fuse. of the many-chambered
shell act indepenaently from the direction
which the axis of the shell assumes at a
given moment.
take a defii he alm even if it were as large
us the city ol Paris.

1k Hudson Maxim who was the first
ohie to come out with the hypothesis of
the existence of a German gun firing a
*sub-ealibre’ shell.

“Lot ug take, for example, a B850 howitzer
capable of firing a shell weighing 2,200
pounds with an initial spaed of 648 yards
per gecond, and let us fond with a pro-
jeetile whose diameter
liore of the gun and whiich is held in the
cannon by two puides that leave it as the

b5

projectile cmerges from the muzzie of the |

cannen, This is shownp in Figure®7.

“As the weight of thiz shell is supposed
to be about a fourth of that of the shell
normally “fired by the cannon, the speed
which the same churge of powder would
give it would have to be much greater, for
example, more than 2,160 yards per sec-
ond, provided that the powder could burn
four times as rapidly as the one previously
emploved, The shell would be provided in
the back part with a cone-shaped attach-
ment consisting of four pieces and capable
of receiving the pressure of the explosive
gas, angd in the front part with a ring
fongigting also of four pieces; all these

it would be impossible to |

i3 half that of the |

pieces would fall apart from the shell as |

soon a8 it left the ecannen, which keepa
them topether, Now, even if we should

rdmit that it would be possible to eon-
struct such a shell, the powder above men-
tioned would also have to be produced, and
there are no indications whatever that
even then the cannon could be employed.
“The most probable solution is the last
one which we shall consider—a eannon
with a new tube inside covering the entire
length of the bore, as illustrated in Pigure
B. At the same time the combustion cham-
ber of the retubed ecannon would remain
the same as before; thus its dimensions
would be very considerable as compared to
& gun that fires shells of the same size as
those that would be fired through the new
bore; in this way, too, the maximum utili-
zation would be made of the force of the
powder which is expressed in ‘calibres.’
“Let me give a concrete example. Let
us take a Krupp naval gun of the type
used on the large German vessels which

Fig. 7. The “‘sub-calibre” shell:
the shell in the cannon; the shell
after leaving the gun muzzle, with
the movable pieces breaking off;
the shell provided with its attach=-
ments

are now hiding in the Kiel Canal; such a
gun has a length of 50 ealibres, i, e, 20
yards. If we now will introduce a tube
intoe the bore, thus bringing the calibre
to 120, for example, the proportion to the
new calibre of the same length of 20 yards
will he about 150. Now, if the pewder
chamber will remain unchanged, the force
exercised on the new projectile by the gas
will be greater than before and the initial
speed of the projectile will be very much
inereased.

“The proeess of introducing an addi-
tionul tube into the bore of the gun is very
gimple. In thia way it is not difficult to
increase the range of the gun, and the
mysterious cannon, the demoniae work of
some barbarian genius, the monster, dis-
wippears and becomes nothing but a com-
mon engine of murder and assassination.”

Diagrams from Lo Natuwre

Fig. 8. A cannon with a tube within its bore, which gives a very
large powder chamber and a very great Iength in calibres

How “Old-Timers”
Make Their
Noggins

ALKING is one of the best ex-
ercises, but purposeless walk-
ing is abusing a good eppor-
tunity or misusing a chance
to do something worth® while. So
when you go for a hike make a defi-
nite object for that hike. Make it an
observation hike, a nature hike, a map-
making hike, a plant hike, a tree hike or
a “burling,” says Dan Beard in “Boys’
Life." “Burling” he explains as follows:

“Now, then, a burl, you know, is a scar
en & tree covering a wound of some s
generally where a small died,
rotted and been broken off short by the wind
or weather, and pood old Id Nature has
tried to heal the wound by covering the
dead butt of the branch with a lump of !
fiesh, that is, of growing live wood, This
muakes a bump, ‘hunion’ or lump on the tre
trunk, known as a burl, and a burl is the
material from which real sconts fashion
their noggins or drinking cupa.

limb. has

"Let us have the history of the noggin.

“A nodule is a little knot or lump: a nog
or knag or knage is also a knot, also a little
mug or pot: In olden times nogs or nog
gins were used for drinking, as
stance, a nogein of ale, but you must

member that in anrcient times wooden i
plements were used by the people in plact

. for in

| i

of wetal ones, and wooder porr
wooden platters and wooden cups
common in the houscholds of our ancestors

“Some years apo, while on an exploring

expedition with Mr. Arthur Bice, of tl
Campfive: Club of Amerion, 1 End cecssio
to ‘note the ad len cup

carried hy Mr,
knot of wood. |
fore, but kad to liva
worth., After
facture and
they popula
gin,
wherever outdodr pes

“Among the
pretty bit of sentiment.

288 we n

1le are t

Lampulire men w

The

®

makes the cup must alw
his bunkie, =20 each of us who: ow
gin earries with him not only oure
cup, but also a souv
casion and a prized gift
companion.”

present

nir.of some iolly oe

from Eome boo

| They Know Which Way to Go

West  Indian  turtle
clare that newly hatched turtles
ses8 an uneanny instinet of the diree-
tion in which the

catchers e

POs

nearest wuter lies,
Even when: the eggs have been tnken in-
land and hatehed several miiles from the
sea, the liftle turtles will point in a &

rect line toward the salt water and at
once begin to make t&
—(ras Logie.

air way toward it.

Concrete Ships Again

HE diftieulties that have attended

the bmildinz of concrete ships

angd the handicaps to their ex-

ensive usoo are pointed out in

the following artiele in “The MMustrated
World™:

exisly thut crnerete ship

prope

during the porind,
14 necossary to rush soldisrs,
munitions uand supplics to Buraope. Tha

question, thooeh, still is raised, ‘How long
may we expeet u concrete ship to last?"

{Th
i

hat was neturally one of the first ques-
tions asked by the men who would he re-
sponsihle f the enn-

erete pb i3

r the inausurstion

building programme. snfe

Ly deeept the

af that thete same men did

toit tion with their eyes
th ilrary, we may unecept
the statement that

eht possible on the

subject from
“T'? I...'..‘". er

u!':‘.y wWea

mental depurt

testy and r no

1k r.

» opinion of experts not
yitt
werg requested to make

hurecans of govern-

Tensibility of the whole

Mroject. The ennsensus of opinion and the
tesults of oxriorimonty s ed to warrant
the eonclnzion fhat n conerete veusel, prop-
erly consien v, shoold last for at least
several years,

“Unlpsy anavelidable,  direet eurrent
should not e opy ploged on a conerete

Thia i8 becanse of the danger of clectrolysis
from steny currint. The Burean of ¢
I“"H" bas demonstrated that o very
‘eakage of nufticient duration will result in
& weakening of the

nil-
sHght

mortar ot the cathaode,
ence that the hond strength
will he deers Or if the leakage of the
cleetrie eutront 19 furrly |
he gteel 1 o) i
Uy for this will he
APping of the cunerete.
‘Anothar o

1§ un oxidation
will follow, The
the aplitting and

: atution to avert trouble has to
“9 With the kind of merchandise careled,
lhern gra certain materinls towiil tend
totdisinteprnte the eanerete, Among those
2 certmin vorotnhile oils Cocoanut and

Peanut oils are

prominent in this category.
Hence, wii

e there s likeliliood of cmploy

9% Lhe ship to enrry such kind of cargo the |

ner scrfnce of the hull should he

: protect-
ol with paint,

r
Investigations are under way to find suit-
ahle coating materinl that will act as a pro-

tection apainst the detertoration of the con-
“rete,

“Another problem was and still is that of

the effects of rough sens.
1

is
henee there is the
Lo 10 &
A safe steel stregs
. ipplied to eonerete, This prob-
lem is now being diligently worked upon.
“As steel in considerable gquuntity is im-

There
#ive’ in concrete,
EXposure of the wvessel
legsap degrree, torsion,

cracks when i

saE and,

little |

|

at |

hedded in the conerete, the guestion also

urigee how to protest it from corrosion. A
lirge peveentage of this can only be covered
by a thin coating of mertar. Therefore,

inl means anust be taken to take care of
The steel may be galvanized
el with somie covering that will not
o marked degree affect the bond. An
alternative is to cost the conerete with some
miterinl thiant will the steel surface
free from bath water and air. Here again
tests are under way.

ration.

keep

“Then our old friend, the barnacle, long
the plapue of steel hottoma, and from time
mmmemorial of wooden bottoms, has te be
considersd. This erustacean gticks to con-
erete hottoms, and some coating to prevent
this has also to be evolved. A hituminous
conting is & likely candidate for the ships
of the government.”

A Silent Alarm Watch

I)IIJ vou ever lie awake all night while

an alarmgelock in the room ran like
a thrashing machine? Were you ever
awakened at 5 o'clock Sunday morning
by the alarm bell of a neighhor off for
a fishing trip? Then you will welcome
the silent alarm wateh deseribed in “The
Popular Science Monthly”:

“A sllent alarm wrist watel has been de-
signed with the ebjeet in view of waking a
person without annoying the neighbors. If
suceessfully attained, the objeet should be

much appreciated i the average boarding

house and is worthy of commendation, A
current-heated wire about the wrist is sup-
posed to seorch the sleeper sufficiently to
make him epen the switeh, and he usually
does #o without wasting time in dreamlanid,

“The necessary current is supplied by &
mininture battery, also worn on the wrist,
and s small switch lever is inserted in a
space beneath the watch erystal opposite
the predetermined hour. When the hour
hund has reached the proper point it closes
the switeh and scorches the vietim prone to
oversleeping,

“The alarm itself is undoubtedly silent,
and it I8 just a question whether the yell
e¢mitted by the sleeper annoys the neigh-
bors less than does the ordinary alarm
clock,

“However, this wrist wateh will prove in-
valuable at the battlefront, which demands
heroic remedies for sleepiness.”
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thelr gupreme importance In

present war and the role they | strategical study! . .

hiave played in previous ones is

discussed by a writer in “The
London Graphie,” who points out that
bridges have often decided the fates of
armies and nations:

“Every observant railway traveller in
these belligerent doys lins caught at least
a flecting plimpse of w sight unique in mod-
ern British histery—the sight of a man in
khaki on guard with fixed bayonet wherever
the train passes over an important bridge.
In buttles of the Marne, the
Aisne and the Plave, such structures ware

the

factors of vitul moment; especinlly in con-
neetion with the former struggle, for it was

the erossing of the Aisne which sealed the |

German defeat in that historie eonflict. It
wis o fifteen-mile stretch of the Aisne, a
deep and broad and unfordable | stream,
which the British had te eross, and that
they were able to do so0 was due to the gu-
perhuman labors of the Royal Enprineers in
repairing in a single day five bridges and
building nine more!

“Yet how little attention has been de-
voted to bridges in the records of the war,
and how much less attention was given to

“This neglect is mors excusable in Great
Hritain than on the Continent,
our isolation from the European mainland,
we have been spared the frequent war ex-
periences of the Continent, and we have far
fewer examples of war brideea to warn us
of the danger of neglecting the study of
such structures, Indeed, there are probably
many who will be surprised to learn that we
possess any war bridges at all. But we do.

vive are three in number, and are to be found
at Stirling, Warkworth and Monmouth,

“There iz little to choose between these
struetures on the score of age; they are all
believed to date from the late fourteenth
contury. But one notable features they have
in common, namely, o defensive gutehouse or
tower. This is the feature which stamps
them emphuatically as war bridges.

“In of their localities they ecould
hardly be other than war bridges. In the
fourteenth eentury and for long years after,
Stirling Bridge was literally ‘the key to the
Highland=' Warkworth Bridge, too, held
an important strategical position in the

View

pre-war |

Owing Lo |

| war bridge in

British war bridges which still sur- |

days of border fighting; while the Monnow |

—From The London (Graphie

Bridge at Monmouth commanded one of tha
maost vital arteries of the West,

“OF the defensive towers of these unigua
bridges, that of the Monnow ig the least
changed and best preserved. It bears a
singular likeness to the tower of a notable
the French Pyrénees, and,
like that sfructure, hns loopholes for de-
fernce by erossbow and suitable apertures
for pouring down molten lead or boiling oil
on assailants. The pgate tower of Wark.
worth ig still a sturdy affair, though pierced
for the convenience of medern traflic; but
the defensive turrets of Stirling Bridge—
of which there are two at either end—have
a more slender bulk, in perfect harmony
with what has been happily deseribed as the
‘rhythmical’ quality of its graceful arches.

“Even though we possess only thege three

examplos of fortified bridges, how comes it |

that their lesaon has been lost upon modern
bridge builders? The matter is more urgernt
than ever in these days of bombing air-
planes, which could make swift havoe of
vital lines of commurication, Those who
are familior with our most important rail-
way bridges, such az those opver the Tay
#nd Forth and Tyne, do not need to be re-
minded how vulnerahle ther are to aireraft

attaew,

Kney to the

Highlands"—stirling Bridge With Its
Defensive Turrets

= -Phu:-:.- 10,
Warkworth
Olden Times

dovg Landon traphe

Bridge as Defended in

_Lubri___cants

HE Austrians, it uppears, are |
now extractine oils from the
carcass of the eockchafer, as

they do from bones, from fruit
pips and from the refuse in sinks. This
fact has inspired a writer in “Every-
body's" to discuss at length the subject of
lubricants, one of the numerouns prod-

ucts of natural oil. He writes:

“Lubricants are not confined to ail. There
are solid lubricants, like graphite and soap-
atone. There are half-zolid lubricants, like
tallow and vaseline; but, of course, the great
lubricants are liguid oila. The uzes of zolids
are restricted to very harvd surfaces. The
semi-solids, greases, ure not as a rule used
for surfaces which move at high speeds,
though many greases which, in their normal
state are almosl s6lid, melt and et as cils
between the surfaces they lubrieate. We
ean regard them as liguids with high frecz-
ing points, if we wish, since they fulfil their
role only as liquids. Liguid lubricants

must be used with all fast moving bear-

ings, and the more viscous they ars the
more suitable for bearings of low speed sub-
jeet to great pressure. Such Inhricants may
be of mineral, vegetable or animal origin,
Mineral oils are hydro-earhon compounds,
and they are obtained by the distillation of
petroleums in Ameriea, Russia, Galicia, Ku-
mania and elsewhere,

“These natural supplies of cil come from
certain rock strata where they are associ-
ated with gases, Being conzequently under

| great presaure, a horing is no sconer sunk

than the oil tends to be pumped out with
the greatest violence. Odd-looking high
derricks are built over the borings, o that

an oil-producing couniry has a peculiar ap-

pearance that lives in the memory, From
these great oil springs are obtained cils of
varying properties, from heavy colza to the
lHighter naphtha and henzine, and they also
give us petrol. It is not the paraffins whieh
form the best lubricants, but the naph-
thenes, with their property of being unsat-
urated hydro-carbons. But lubricating gual-
ities are also posseszed by castor oil, olive
oil and rape oil, which have this same prop-
erty of being unsaturated compounds.

“It does not seem to the present writer
that the chemistry of lubricating oils has
been a very fruitful subjeet of fnquiry as
yet. Of course, it is easy to atart from
detual expericnce, and, having found what
compounds are good lubricators, to proceed
to analyze them and record their properties.
But apparently the only chemieal property
g0 far discovered is that of being unsatu-
rated, and this means that these substances

| combine with other substances by addition.

They are not merely like the bulk of cheml-
cal compounds—more or less unatable, with
a tendency to change ona of their com-
ponents for a component of another sub-

[

vegetabla oil in Garmany,

gtance. They are simnly
tend to sudd on other
we take the by
it with hvdrochioric aed
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“But the properties needed in u I}

ara physical. Why dr
ail?

» we use lp

Mant PrEd] liv | |'.-;;.*_|'-_r,- Iewer, t
muke machinery o easly.  We '
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